Acquisition of embryogenic competency does not require cell division in carrot somatic cell.
Totipotency is the ability of a cell to regenerate the entire organism, even after previous differentiation as a specific cell. When totipotency is coupled with active cell division, it was presumed that cell division is essential for this expression. Here, using the stress-induction system of somatic embryos in carrots, we show that cell division is not essential for the expression of totipotency in somatic/embryonic conversion. Morphological and histochemical analyses showed that the cell did not divide during embryo induction. Inhibitors of cell division did not affect the rate of somatic embryo formation. Our results indicate that the newly acquired trait of differentiation appears without cell division, but does not arise with cell division as a newborn cell.